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10 

Device for triggering a passive safety device 

The invention relates to a device (1) for triggering a 
passive safety device (7) which is installed in a 

15 vehicle and is triggered in the event of an impact, 
having at least two acceleration pickups (2a, 2b) whose 
sensitivity axes are oriented differently and each of 
which has connected downstream of it an evaluation 
circuit (4a, 5a) for its output signals, and having a 

20 triggering circuit (6) for the safety device. In order 
to adapt the device to different types of vehicle and 
different driving situations in an optimum way, the 
invention proposes additionally connecting at least 
some of the acceleration pickups (2a, 2b) to ■ a 

25 plurality of evaluation circuits (11, 12} , having 
different threshold values, for the amplitude of tj:he 
output signals of the acceleration pickups (2a, 2b) &nd 
connecting the outputs of these acceleration evaluation 
circuits (11, 12) to a control circuit (30) :fcor 

3 0 adapting the thresholds to the respective situation. . 
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Description 

The invention relates to a device for triggering a 
5 passive safety device according to the preamble of 
Patent Claim 1. 

Such devices are installed in vehicles and are intended 
to protect the vehicle occupants against injury in the 
10 event of an impact of the vehicle. For example 
inflatable airbags or devices for taughtening the seat 
belts are used as passive safety devices. 

German laid-open patent application DE-A 37 17 427 

15 discloses such a device which has a plurality of 
acceleration pickups, for example piezoelectric 
ceramics, with differently oriented sensitivity axes. 
Two acceleration pickups, whose sensitivity axes are 
oriented symmetrically with respect to the longitudinal 

20 axis of the vehicle in a horizontal plane, with 
preferably opposing ecrual angles, are usually used. For 
each acceleration pickup, an integrator circuit is 
provided which integrates the output signal of the 
associated acceleration pickup in a single or double 

25 fashion starting from a specific threshold. The 
integrated signals are then compared with a threshold 
value which is selected in such a way that when this 
threshold value is exceeded the passive safety device 
is triggered. The triggering does not/ however, occur 

3 0 until the integrated output signals of the two signal 
channels have a specific minimum second threshold 
value. This second threshold value is selected to be 
smaller than the first threshold value which determines 
the triggering of the safety device. Such evaluation of 

3 5 the first threshold values, which are sufficient for 
the triggering, using the second threshold values 
allows a tail end impact or side impact to be 
differentiated unambiguously from a head on impact or 
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oblique impact. Only in the last two types of impact 
are the low second threshold values in the two channels 
also exceeded and thus also the safety device 
triggered. In the case of a tail end or side impact the 
5 low second threshold values are not exceeded at least 
in one signal channel so that the safety device is then 
also not triggered. It is obvious that in devices of 
this kind a plurality of criteria have to be provided 
in order to be able to differentiate different types of 
10 impact so as to be able to adapt the entire device to 
different designs of vehicles or so that specific 
driving situations in which high accelerations act on 
the vehicle can be differentiated from an actual 
impac t . 

15 

German laid-open patent application DE-A 22 22 038 
discloses a device of the type in question with a 
single acceleration pickup whose output signals are 
integrated starting from a specific threshold and 

20 subsequently fed to a threshold value circuit which 
outputs a triggering signal to the triggering circuit 
for the passive safety device. In addition, the output 
signals of the acceleration pickup are fed to a 
threshold value switch which is in parallel with the 

25 evaluation channel, in which case the outputs of the 
two threshold value circuits are then logically 
combined by means of an and gate whose output is 
connected to the triggering circuit, in this way it is 
ensured that at the time of triggering of the safety 

3 0 device a specific acceleration must still be acting on 
the vehicle for an actual impact of the vehicle to be 
detected- Furthermore, this circuit prevents triggering 
of the passive safety device in the case of brief, 
large mechanical loads acting on the acceleration 

35 pickup, which loads can occur, for example, in the case 
of a stone strike, when driving over a curb or in the 
event of a hammer blow in a workshop. In such cases, 
the AND gate is made available only briefly by the 
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second threshold value switch in order to connect 
through, but there is still no output signal of the 
first threshold value switch present here. 

5 The invention is based on the object of permitting 
reliable evaluation of the output signals of the 
acceleration pickups in order to be able to adapt the 
device even better to different situations in this way. 

10 This object is achieved according to the invention by 
means of the features specified in the characterizing 
part of Patent Claim 1 . 

Accordingly, in one device at least two acceleration 

15 pickups are used, said pickups preferably responding to 
an impact from different directions. Usually, two 
acceleration pickups are sufficient for this. The 
output signals of the acceleration pickups are fed, 
after amplification and filtering, in a conventional 

20 way to an evaluation circuit, for example an integrator 
circuit with downstream threshold value circuit, but 
additionally also without or with additional filtering 
of further threshold value circuits with different 
threshold values. These further threshold value 

25 circuits, which accordingly output an output signal 
which is to be assigned to an acceleration, are 
logically combined with one another by means of AND and 
OR circuits, threshold value circuits of different 
acceleration pickups being respectively logically 

3 0 combined in this way. Threshold value circuits of 
different acceleration pickups with low threshold 
values are preferably logically combined with one 
another by an MJD circuit, and threshold value circuits 
with relatively high threshold values are preferably 

3 5 logically combined with one another by means of an 01* 
circuit. The outputs of the and and OR circuits are 
combined, for example using an OR circuit, and are fed 
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to a control circuit. The acceleration is evaluated in 
this way. 

Such an evaluation circuit for the amplitudes of the 
5 output signals of the acceleration pickups is helpful 
for the detection of the respective driving state and 
ensures that in the event of an impact of the vehicle 
in which the safety device has to toe triggered in order 
to protect the vehicle occupants, said device is 

10 triggered at the earliest possible time, but is kept 
disabled in other situations- The adaptation capability 
of the device to different types of vehicle, different 
driving situations and different types of impact can be 
optimized by measuring the filtering of the 

15 acceleration pickup signals of the individual threshold 
values and the logic combination of the threshold value 
circuits. Further embodiments of the invention emerge 
' from the subclaims. 

20 The invention will be explained in more detail in an 
exemplary embodiment with reference to the single 
figure in which a block diagram of a device according 
to the invention for triggering a passive safety device 
is illustrated, 

25 

This device, also referred to as an impact sensor 1, 
has two acceleration pickups with amplifier and filter 
2a and 2b, for example two piezoelectric ceramics with 
respectively directed sensitivity axes which are 

3-0 indicated in the figure by arrows. These sensitivity 
axes are positioned with respect to the longitudinal 
axis of a motor vehicle at opposing equal angles, 
wherein this angle is approximately between 30 and 45°, 
The acceleration pickups each respond in a range about 

35 these sensitivity axes corresponding to a cosine 
characteristic so chat an acceleration perpendicular to 
the sensitivity axes does not produce an output signal. 
A value which is predefined by a threshold value 
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circuit 4, which corresponds, for example, to an 
acceleration of three g where^g is the acceleration of 
the Earth, is subtracted from the amplified and 
filtered output signal of the acceleration pickups in 
5 one subtraction element 3a or 3b in each case. The 
output signal of the subtraction elernents 3a and 3b is 
integrated in each case in an integrator circuit 4a and 
4b, and this integrated signal is then fed in each case 
to a controllable threshold value circuit 5a and 5b 

10 whose outputs are connected to a triggering circuit 6 
for a passive safety device. In this triggering 
circuit, the output signals of the threshold value 
circuits can still be logically combined with one 
another in order to determine defined triggering 

15 criteria for the passive safety device. 

The outputs of the subtraction elements 3a and 3b are 
also connected to two acceleration evaluation circuits 
with filters 11 and 12 connected upstream, if 
20 appropriate. 

The acceleration evaluation circuit 11 has, in addition 
to filters which are, if appropriate, connected 
upstream, two threshold value circuits 13a and 13b 

25 whose inputs are connected to the outputs 3a and 3b. 
The threshold values which are predefined by these 
threshold value circuits 13a and 13b, and which in turn 
correspond to accelerations, are selected in such a way 
that they are obtained in practice in the event of an 

3 0 impact of the vehicle. The threshold value switches 13a 
and 13b each have a pulse lengthening device 14a and 
14b, respectively, connected downstream of them, said 
pulse lengthening devices 14a and 14b being embodied, 
for example, as retriggerable mono-flops and outputting 

35 a pulse of a defined length. The pulse length is, for 
example, 20 to 40 rnilliseconds - Tbe outputs of these 
pulse lengthening devices 14a and 14b are connected to 
the two inputs of an AND gate 15 whose output forms the 
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output of this first acceleration evaluation circuit 
11. 

The second acceleration evaluation circuit 12 has r in 
5 addition to filters which are, if appropriate, 
connected upstream, two threshold value circuits 16a 
and 16h whose inputs are connected to the output of the 
subtraction element 3a and that of the subtraction 
element 3b. The threshold values which are predefined 

10 by these threshold value circuits 15a and 16b are in 
turn selected in such a way that they are obtained in 
practice only in the case of an impact, but are 
selected to be larger than the threshold values of the 
threshold value circuits 13a and 13b. The outputs of 

15 the threshold value circuits 16a and 16b are fed via an 
OR gate 17 whose output is connected to the input of a 
pulse lengthening device 18 which, like the pulse 
lengthening devices 14a and 14b, also outputs a pulse 
of defined length, approximately of the same order of 

20 magnitude between 20 and 40 milliseconds. The output of 
this pulse lengthening device forms the output of the 
second acceleration evaluation circuit 12. 

The outputs of the acceleration evaluation circuits 11 
25 and 12 are fed to the two inputs of an OR gate 19. 

The output of the OR gate 19 is connected to a control 
circuit 30 whose function is explained in more detail 
below. 

30 

The function of the described circuit is as follows: 
if the vehicle impacts head on against an obstacle, 
both acceleration pickups 2a and 2b output a comparable 
output signal. In such a case, the acceleration 
3 5 evaluation circuit 11 becomes effective since the 
threshold value of the two threshold value circuits 13a 
and 13b is set in such a way that in this case it is 
exceeded in both threshold value circuits. As a result, 
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a signal which is fed to the input of the control 
circuit 30 via the OR gate 19 appears at the output of 
the AND gate 15 . 

5 If the vehicle impacts obliquely against an obstacle, 
the output signal of that acceleration pickup 2a or 2b 
whose sensitivity axis points approximately in the 
direction of the impact will be particularly high. This 
output signal is larger than that in the case of the 

10 previously mentioned head-on impact. The output signal 
of the other acceleration pickup will, in contrast, be 
significantly smaller in the event of an oblicjue 
impact. If the sensitivity a>:es of the two acceleration 
pickups 2a and 2b are positioned approximately with 

15 ±30° with respect to the longitudinal axis of the 
vehicle and if the impact occurs directly in the 
direction of the sensitivity axis of one of the 
acceleration pickups, the output signal of the other 
acceleration pickup merely reaches an amplitude which 

20 is approximately one third of the amplitude of the 
first acceleration pickup. In this case, the second 
acceleration evaluation circuit 12 becomes effective 
since the larger threshold value of one of the 
threshold value circuits 16a and 16b is exceeded by the 

25 output signal of the one acceleration pickup. The 
respective other threshold value circuit does not 
connect through; but, nevertheless, the signal of the 
connected- through threshold value circuits is . fed to 
the input of the control circuit 3 0 via the OR element 

30 17, the pulse lengthening device 18 and the OR element 
19, 

Due to corresponding dimensioning of the filters and 
selection of the individual threshold values which are 
3 5 preferably each the same in the individual acceleration 
evaluation circuits, it is possible to differentiate 
unambiguous impact situations from other situations so 
that the triggering circuit is reliably actuated when 
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there is actually an impact and is kept disabled in 
other situations. 

The threshold values of the threshold value circuits 5a 
5 and 5b are influenced with the aforesaid control 
circuit 30. The threshold values of these threshold 
value circuits are selected to be relatively high if no 
signal is applied to the output of the OR circuit 19 so 
that triggering of the passive safety device does not 

10 occur, for example, if the vehicle travels over a 
decidedly poor section of a route during which low 
acceleration surges, which persist over a long time, 
act on the acceleration pickups 2a and 2b. However, if 
a signal appears at the output of the OR gate 19, an 

15 actual impact occurs since in the event of an impact 
relatively high accelerations occur. In order to 
reliably protect the occupants of the vehicle, the 
triggering of the passive safety device roust occur as 
early as possible. For this reason, the control circuit 

20 3 0 correspondingly lowers the threshold values of the 
threshold value circuits 5a and 5b. 

In the previously described exemplary embodiment, only 
two acceleration pickups and two acceleration 

25 evaluation circuits have been mentioned. This number is 
specified only by way of example. It is possible to 
provide, in addition to a plurality of acceleration 
pickups, also a plurality of acceleration evaluation 
circuits for which, if appropriate, che threshold 

3 0 values which are predefined by the individual threshold 
value circuits are smaller than those obtained in the 
event of an impact of the vehicle. 

Likewise, the evaluation circuit which is constructed 
3 5 of discrete elements here is exemplary. A digital or 
analogue design is possible. If a microprocessor is 
used, the function can also be to a large extent 
implemented using software. 
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Patent Claims 

1. Device for triggering a passive safety device 
5 which is installed in a vehicle and is triggered in the 

event of an impact, having at least two acceleration 
pickups with an amplifier and a filter , each of which 
has connected downstream of it an evaluation circuit 
for its output signals, and having a triggering circuit 

10 which enables the safety device for triggering if the 
evaluated output signals of the acceleration pickups 
reach a predefined threshold value, characterized in 
that at least two acceleration pickups (2a, 2b) are 
additionally connected to one or more acceleration 

15 evaluation circuits (11, 12} for the amplitudes of the 
output signals of the associated acceleration pickups 
(2a, 2b) , in that the acceleration evaluation circuits 
(11, 12) have different threshold values for the output 
signals of the acceleration pickups with an amplifier 

20 and a. filter (2a, 2b) , and at least two acceleration 
evaluation circuits (11 r 12) are provided whose 
threshold values are reached in the event of an impact 
of the vehicle, and in that the outputs of these 
acceleration evaluation circuits (11, 12) are connected 

25 to a control circuit (30) via an OR gate (19) , 

2. Device according to Claim 1, characterized in that 
the acceleration evaluation circuits (11, 12, 41) have, 
for each connected acceleration pickup (2a, 2b) , a 

30 threshold value circuit <13a r 13b) and pulse 
lengthening devices (14a, 14b) connected downs tro&m, 
and in that the outputs of the threshold value circuits 
are logically combined with one another (15, 17). 

35 3. Device according to claim 2, characterized in that 
the outputs of the threshold value circuits (13a; 13b, 
14a, 14b) are logically combined with one another in a 
first acceleration evaluation circuit (11) with a 
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[ zcichnen, weist rwei Bcschteunigungsaufnchmcr mit Die Ausgange der BescMeunigungsbewertungsschal- ' 

* Verstirter nnd Filter 2a und 2b auf, zB. zwei piezoclek- tungen 1 1 und 12 wcrden den beiden Eingangcn cincs 

triscbe Keramikcn mit jeweils gericbteten Empfindlicb- O DER-Gatters 19 zugeftihrt 

keitsachsen, die in dcr Figur dutch Pfdlc angedeutet Der Ausgang des ODER-Gattcrs 19 wird mh einer 

Stnd. Diesc Empfindh'cbkeitsachsen sind mit entgegen- 5 Steuerschaltung $0 verbunden, deren Funktion welter 

gcactzt glefchen Wbikebi gegen die Langsacbse eines unien erlautert wtr<L 

Kjaftfabrzeuges angestellt, wobei dieter Wmkel etwa Die Funktion der beschriebenen Schaltung is* folgeu- 

zwiBChen 30 und 45* liegt Die BescWeunigvngsaufnch- de: 

mer sprechen jeweils in einem Bereieh tm> diere £mp- Prallt das Fabrzeug Frontal auf ein Hindernis* so ge- 
findHchkcitsachsen entsprechend efcner KosmusCba- to ben beWeBcschJcunigungsaufnebrner 2a und 2b emver- 

raktertetik a?* so dafl eine Bcschteunigung senkreebt zu gleichbares Ausgangssignal ab. In emem solchen Fall 

dea Empffodlichkcitaachsen kein Ausgangssignal ergibt wird die Beschleunigungsbewertuagsschaltung 11 wtrk- 

Von dam verstlrkten und geftfterten AusgangsaignaJ sam, da der Schwellenwert der be id en Schwcilcnwcrt- 

der Beschleumgui^gsaufnehmer wird in jeweife einem schaltungen 13a und t3b so eingesleflt is.\ tjafi er in 
Differenzglied 3a b*w. 3fc ein durch cine Sch weltenwert- is diesem Fafle in beiden Sch wettenwertschaltungen liber- 

scbaJtung 4 vorgegebener Wert abgetogen, der zA ei- echntten wird^ Infolgedesren erscheint am Ausgang des 

net Bcschkunigung von drei g emspricht, wobei g die UND-Gattcrs 15 oin Signal das fiber das ODJ£R-Gatter 

Erdbeschleunfgung 1st Das AtHgangtsignal der Etfffc- 19 an den Emgang der SteuefSchaJtung 30 gefffl)rt wird. 

renzglteder 3a und 3d wird jeweils in einer Integrator* PraHe daa Fahrzcug sehrag auf ein Hindemis* so wird 
schaltung 4& taw. 4b aufmtegrierl; anschliettend wird 20 das Ausgangssignal deajenigen Beschlcurugungsaufneb- 

dieses aufintegrierte Signal jeweDa einer steuexbajen mora 2a uder 2b besonders hoch aein* dessen Empfind- 

Schwellenwcrtschaltung 5b bzw 5b zugeleitet, deren lichtocitsachsc etwa in Richtungdes Aufpralla zcigt Die- 

Acagangc mit einer Ausloaeschalftmg 6 ftir oine passiva sec AiKgangsKignal iRt grftBer ats dasjenige be! dem vor- 

Sjchcrh^itseinnchtung verbunden sincL In dieser AwstS- her erwlhnten FrontaJaufpr&lL Da$ Ausgangssignal des 
se4Chaltimgkflnnendie Al:sg»ngsa!gnalederSchweUen- 2S anderen BeschJearrigungsaufnehmers wird dagegco bet 

wertschaltungen noch miteioander verknfipft werckn, einem Schragaufprall wesetitHch kleiner sein. Stnd die 

am definicrte Ausld$eknterien flir die passive Sicher- BmpnjtdEichkeiUachsen der bejden Beschleunigungs- 

hdtseinricbtungzubwtjinjmca aufnehroef 2a und 2b etwa mit ±30° gegenQber der 

Die Ausgango der Diff erenzgHcder 3^ and 3£ werden Fahraeuglangsachae ang«teilt und erfolgt der Atifprall 
auderdem zwei Beschlensigungsbewertungs&chal- 30 direkl in Richtung der Em pnn dgchkeHgaChse cirtcs der 

tungen mit ggf. vorgescJiaheten Fihexn 11 und 12 ver- BercMeunigungsaiifnehmen so errcicht daa Axisgangssv* 

b imden. gnal dea anderen BeschJeuniginipauinetmiers ledigUch 

Die Besehleunigvngsbewertungsschaltung It weist erne Amplitude, die etwa ein Drittet der Amplitude des 

neben ggf. vorgeachaltetezn Filter ^wei Schwenenwert- crsten BcacWeunigungsaufn^hmers 1st in diesem Falle 
schaltungen 13a und i3b auf, deren Eingange mit den 35 wird die sweite Beschle^igiingsbewertungsschaltung 

Ausgflngen 3a bitw. 3b verbunden smd Die durch diese 12 wirksam, da durcb das Awgangsslgnal des eincn Be- 

SchweDenwertschattungen 13a und 13 b vorgegebenen schleuntgungsaufnehmers der groBere SchweUenwert 

5ch we Den werte, dre wiederum Beschleunigungen ent- einer der Schwellenwertschaltungen 16* und t6b fiber- 

sprechen, wetden so gewahlt, daD sie praktisch bei ei- sefcritten wfrd. Die jeweils aJtdere SchweJIenwertschal- 
nem Aufpral] des Fahrzeuges erreicbt wcrden. Den « tung ^chaitet nicht dnrch; gleichwohl wird jedoch das 

SchweUertwertsehaltem 13a und 1 3^ ist jeweils ein im- Signal der <turcageschaltcten SchweUenwertschaltun- 

pdsverlangerer 1 4a bzw. 14b nachgeschahet, die 2^. al$ gen fiber das ODER-Glied 1 7, dea Impukverlangerer 18 

retriggerbare Mono- Flops ausgebildet warden und ei- und das ODER-Glied 19 an den Eingang dcr Stcucr- 

nen Jmpuls defunerter Lange abgeben. Die Impulatange scbaltung 30 gefQhrL 

betragt zJSL 20 bis 40 MDItsekunden. Die Ausgange die- as Durch entsprechende Dimenaionierung der Filter und 

srer Impubverlangerer 14a und 146aind mit den beiden Wahl der ebizelnen SchwaBenwdrte, die in den einzet- 

Eingangen cincs UND-Gatters 15 verbunden, dessen nen Beachlcunigungsbcwertungsachalruflgcn bcvorxiigt 

Auagang den Ausgang dieser ersten Beschlsunigungs* jeweils gleieh stnd, konnoa candeutjge Aufpral^ituatia- 

bewertungaschaltung 11 bild&L nen von and era n Situationen untcracJhieden werden, so 
Die zweite BeschJeunigungsbewertungsschaltung 12 so daB die Aualoseschaltung bet einem tatsach lichen Auf- 

weist neben ggf. vorgeschaltetem Filter zwei SchweUcn- prall zuverlassig angesteuert und in anderen Situaiionen 

wertschaltungen 16a und 166 auf, deren Eingange mit gesperrtg eh alien wird 

dein Ausgang des DiEferenzgltedes 3a bsw. demjenigen Mit der erwahnten Steuerschaitung 30 werden die 
dos Dtff ererrzglicdcs 3 b verbunden sind We durch diese Schwellenwerte der SchweDenwertschafaingen 5a und 
Schwcitenwertachaltungen 16a und S6& vorgegebenen 53 5b beeinfluBL Die S chwc Ucnwcrte dieser Schwellen- 
ScbwdieQwerte aind wiederum so gew3h(t, daS sie werbchal tungen aind relativ hoehgewShlt, falls am Aua- 
prakdach rut bei cincm Aufprali emeicht werden, sind gang der ODER-SehaJtung 19 kein Signal anHegt, sodaB 
jedoch grQSer gcwahlt als die Schwellenwerte der eine Auslosung der passiven Sicherheitseinrichtung 2.B. 
Scbwelienwertschaluingen 13n und Die Ausgange dann ntcht erfo^gt* wean das Fahrscug uber eine auage- 
der Schwellenwenschaltungen 16a und t6b werden go sprochen schlecbtc 'Wegstrecke fehrt hd der auf die 
uber ein ODER-Gatter 17 geleitet, decern Ausgang mh Beschleunigungsaufhehnier 2a und 2b geringe Be- 
dem Eingang eines TmpuisvcrlSngerers 18 verbunden schleunigungsatoBe wirfcen, die Ob er eine lange Zeit art- 
ist, der wfc die lmpukvertSngerer 14a und 14£>ebcofails halt en. Brachehrt jedoch am Ausgang des ODER-Gat- 
einen Impute definierter Langu etwa in dcr gteichen tors 19 ein Signal, so liegt ein tatsftchlicher Aufprali vor, 
Gr5Benordnung zwischen zwaiaig und vierzig MilUse- as da bei einem Aufprali hohere Beschleunigungen auftrc- 
kunden ab^bt. Per Ausgang dieses IinpulsverlSngtms tea Urn die Insassen des Fahrzeuges *uverlassig zu 
bitdet den Ausgang der zweiten Beschleunrgungsbewer- schtitaen, muB die Auslosung der passrven Sicherhelts- 
tungsschaltung 12: &inrichtung mOglichst frOhzehig erfolgen. Mit der Steu- 
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srschaltuDg 30 wcr dea aus <fiesem Gnmdc ^^bw^ 



ID 



g£ri£a werdea. bei deeen S^^^Snen 

£"£ta]e «*> analog* 

2um groBen Teil auch in Software erfolgeo. 

patartsuBSprftehe *» 

VerstSrtcer uad Rltcr, dene* J"^J»» ^ 
teachaltunst far dcrefl. AiBgangssignafe WCbB?- 

mcr (2s, 2i>) rusatzHch mit efaicr Oder mjhwr™ 
S^igen B^eunigw^arfiiehmcr (2 a, , g>) i » 



13$ a^eta Od«M3««6r (1?) «n*er Steran- 

IJSdrf die BBScWeuiiigwgsbewerttags- so 
^hattungea fH. 41 ) ^ i 0 ** angwhl«™««f 

xeichnet. daS die Aosgange der ScSw=n«l^crt- 
SUgen (15* 13 fc, Ma. 14*) ia emer errtci. Bo- 

t^ScDeawcrt. der jedodh! bei emem At*- 
lafl emacht wird. dun* eineUND-Schdtang (IS) 
Sd feA0ft«e 3er SchveUeiwenscbaltongen 
rt6a 16M to BeFchlBimigungsbeww- 

feSw ein^n Aulprrfl etfefcht werden. 
dutch eme ODER-Schaltung (17) anMnudcr ver- 
fcnftpft sind, wobei der ODER-Scbaltung (1?) em 



der Ausaangdes ImpoIsver]an E eTGra (1$) tind der 
^^gungsbewcrttmp^aag^ (11) w 

(11, it) fcmer mh einer St^crsch^u^j^)^m 
SSg^ (4* 5* 4^ 56) fur die BescWaui^ng^d- 
pe^ell^ertecbaltuiigen 5a, Si^veAimden sicd. 
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